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School of Medicine, Keio University Nobuo Tsukamoto

| Background and abstract ‘

Tryptophan metabolic enzyme IDO (indoleamine 2, 3-dioxygenase) is one
of the major immunosuppressive factors in cancer patients, and several
enzymatic inhibitors developed by pharmaceutical companies are under
evaluation in clinical trials worldwide. However, enzymatic inhibition of IDO
is not enough to show good clinical outcome. Kynurenines (Kyns) produced
by IDO from tryptophan, bind to ligand-dependent transcription factor AhR
(Aryl hydrocarbon receptor) and activate its transcription. Two
mechanisms of immune suppression were reported for the IDO-Kyn-AhR
pathway; 1) Tryptophan-depletion by IDO, 2) Induction of suppressive
phenotype in immune cells by Kyn released from cancer cells. From our
study, a novel mechanism of immune suppression was identified; 3)
Suppression through downstream molecules of AhR in cancer cells (Fig.1).
In this invention, we identified a downstream target of AhR responsible for
immune suppression, and showed that the IDO phosphorylation was
involved in the induction of the target of AhR. Based on this finding, we
developed a novel method for enhancing anti-tumor immunotherapy.
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SUMMARY

cells, but was strongly enhanced by knockdown of a target AhR. This i that this
downstream target molecule i i by acti AhR.
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Fig.4 Thed target molecule of AhR was induced by IDO expressed by cancer cells

and this induction was cancelled by inhibition of enzymatic activity or phosphorylation of
IDO.

Expression of wild type IDO1 or active AhR in mouse cancer cell line {A) or human cancer cell line (B) induced
expression of the downstream target of AhR, but IDO1 HA mutant which has no enzymatic activity or IDO1
YYFF mutant which lost two phosphorylation sites almost lost induction of the downstream target of AhR. This
indie of IDO1 ylation can cancel the i by the downstream

molecule of AhR.

In this invention, a downstream
target molecule of AhR which
mediate immunosuppression was
identified and it was shown that
inhibition of IDO1 phosphorylation
pathway involved in the up-
regulation of the target molecule
is effective to enhance anti-tumor
immune response.
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